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In this report, the findings of an investigation to 
determine the extent and magnitude of water pollution in the tributaries 
and main stem of the Holland River are presented. Material inputs from 
various sources within the basin were measured. Particular attention 
was paid to the effects of wastewater discharges from the Aurora and 
Newmarket areas. 

A mathematical model of oxygen conditions in the stream 
from Aurora to Newmarket was developed and based on this model, 
estimates of acceptable waste loadings under critical summer low fiows 
were made. Using this information, waste loading guidelines for the 
towns of Aurora and Newmarket are recommended. 

Nitrogen and phosphorus loadings from several sources 
within the basin were measured and the effects of over-enrichment on 
the stream noted. Methods to alleviate the nutrient enrichment problem 


from both municipal and agricultural sources are discussed. 
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CHAPTER 1 


CONCLUSIONS AND RECOMMENDATIONS 


\ 


CONCLUSIONS 

Water quality in the Holland River Basin is affected 
primarily by wastewater discharges from municipal and industrial 
sources and to a lesser degree by land drainage. The key conclusions 


of this investigation are: 


i The discharge of wastes from the Town of 
Aurora sewage treatment plant and the 
periodic overflows from the Choice Cut-up 
Chicken industry seriously impair water 

: quality in Aurora Creek. 


Ze Elimination of the overflow wastewater dis- 
charges from Choice Cut-up Chicken and 
restriction of the BO Ds concentration in the 
Aurora municipal plant effluent to 10 mg/l] 
can be expected to produce satisfactory 
dissolved oxygen conditions in the stream. 
This can be achieved by a two-thirds re- 
duction of the BODs load (650 lbs per day) 
presently discharged. With the effluent 
objective of 10 mg/1 BODs, the municipal 
plant could be increased up to a capacity 
of 3.0 mgd. In addition, as the optimum 
solution to the waste disposal problem of 
St. Andrews College, the wastes from the 
College should be directed to the Aurora 
sewerage system. 


Sie The discharge of treated wastewaters from 
the Newmarket sewage treatment plant in 
combination with the residual organic load 
from Aurora reduce dissolved oxygen levels 
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to a minimum of 0.2 mg/l. It is concluded 
that the BOD, loading from the Newmarket 
sewage treatment plant which presently 
averages about 280 pounds of BODs per day, 
should not be allowed to exceed 100 pounds 
per day during the summer low flow period. 
This will require improved waste treatment 
to protect the stream and its uses during the 
period from May to October each year. At 
other times, secondary sewage treatment is 
adequate. 


With expansion in the Newmarket area and 

the limitation in BOD removal efficiency 
attainable with current waste treatment tech- 
nology, alternative measures for the preserva- 
tion of water quality may be required for future 
population increases. An investigation into 
the possible yields available from streamflow 
augmentation should be considered. 


4. Nutrient enrichment in the Holland River basin 
is caused mainly by municipal wastewater dis- 
charges. Water quality data collected in the 
upper reaches of the Holland and Schomberg 
rivers demonstrates that these primarily agricul- 
tural areas contribute significantly to the nitrogen 
and phosphorus concentrations in the water- 
course. The nutrient enrichment problem can 
be greatly alleviated with the incorporation of 
nutrient removal facilities in municipal waste 
treatment plant designs. To further lower 
nutrient leveis, the agricultural industry 
should take measures to reduce the possibility 
of excessive nutrient additions from land drain- 
age in the intensive land use areas. 


RECOMMENDATIONS 


LF Waste discharges from the Aurora and New- 
market areas should be reduced to meet the 
guidelines presented in this report. Briefly, 
these guidelines are: 


+ 


LOR Ma mantit | ue vein 


Meh” 


a. st ey oth : ig a DA 


r ; diy eT: 5 ‘teund 90 36 ¥ Bey 
\- 2 *2 
: ; : y a >. *' it O25) ke ,1 Ti ; 
. 7s a i es ea es ert, Je i 4 a a By q iy reson el oe ie 


f re ‘ ine i Wie h ie . 5 0 
; Va 5 - 1 ‘ 1 7 a : 
ae arolar } a bY OMe 7% i. an pies’ te at ~ Wiese 
i ts b : ; f i bes i i Nt: Gs Ls ‘ fl & ri is re : ' 
; L Ina ete et tte awe | Ly 
A i oo ' ‘ A ; 
ee fe / Ww tye haces vibes Shy pith Se ji 
‘ yy i iy 
Dy noe Oye. } >; ye j ire 
, Vin? | BES BL BRI. § vipnhen 
‘ t v \749 ; ; 
, { d \ ” y 7 y 
<> nf oo be OUP a hy iy Uti, a hs, 4 . . a 
per hee a THM Me eT 
) » : ba i 
t , i | ae wy 4 } y ,, | 
_ bine H 4% 5 hi BS? 2iy bayer a | f 
twa 6 fe oh me ; Tee 7s) ‘ie ‘ atl 2 
i j j ts alas 
; ‘ v 
| tary * i 
i ies i eal ah FO Oe ithe Ly + wi ry Le 
f ; Aes, . r' 4 6 a a 
: 
r P 
. a7 
i 
J 
= i 
f 
j ’ 
¥ 
- Lins adel 
es 
i 
' ot) 
way. 
< — < 
-% 
( 
yg 
vs 
; é 
’ 
~ 
oe rea i 
; srw ap IM 
eee bce) 
| ' 
uo 
>t 


: BOE note Ree Shite totam 7° 
: en ees y ' aa a dad teit nk boos adn !1s tay: Re eer 
Wades ‘f ‘eed Piste oe ak Me oe tiebtup Sp witt ine 
» nih ; ni 


ii 4 (hh mM 
TEEPE PI Me af TLS 


ire ey 


(i) Waste treatment at the Aurora sewage 
treatment plant should be improved to 
ensure an effluent quality of 10 mg/1 
BODs o At this level of treatment the 
capacity of the municipal sewage treat- 
ment plant should be limited to 3.0 
mgd. 


(ii) The provision of effluent polishing 
facilities at Newmarket to reduce the 
organic loading to about one-third of 
its present level. This treatment 
should be maintained during the period . 
from May to October each year. 


(iii) Intermittent overflows from Choice 
Cut-up Chicken should be eliminated. 


Early consideration should be given to the installation 
of nutrient removal facilities at municipal waste treat- 
ment plants within the basin. In the highly developed 
agricultural areas of the basin, measures should be 
taken to reduce the possibility of nutrient enrichment 
through land drainage from fertilized lands. 


An investigation should be made into water yields 
available through streamflow augmentation which 
may be required to supplement future sewage treat- 


- ment needs for the municipalities in the upper reaches 


of the Holland River. 


Ae ; % ; wT Vs i a wae %.o i Oe 
% | 4 % | Som fs mac vr a“ ‘do i. | TPaGS |, ba hd ; a) 
ia uit 1) 
bf “ee ia tis eae 1 Bye ce 1A i re 
| ‘ } * “ T ‘ 4 } 
. , ‘ er me is" : “i i 2 a 
Ms Nae Lie ; " fur ea om Bt ay, Pine al nig ae ki 
! -_ hatdthe a5 ite 4D ode bvon year: oy ra aM 
ms SATE BDU tras Me aidiaehit ics cit ae . er 
hela Play poe Pan. Wicels Oo) otheot « S59 Veit oan tate es 
7 ms , * ( 7 ‘ <M 
: ri Ce | Sreayteant wit Mai ike aie = Rah (4 
} i t a ae, / ; ( " , a 4 - | a 
7 (RA AY Ota | GruGsinik mh OS Sloe a a 


‘ : 
at A == » 
vine Nets Edin hed sich ny | My a 
. rhe TE AWOL aratstirdin, (A2}) : - 
? oY } r he) ' ; 
. DETR tii PER SST ab ee tr PCY or act) Be 
{ oy 
re 4 ‘ 
A : » eat . _ 
i a Aep | an 5 ‘ =e - 
: tt ' 2 + " Pa ) '* fay — ¢ STeye ee oe : end A vate ; ie ; 
1 Leos : I PtP Fe LR SOR WOME TS. Bit NATE i St Pura sty 
: Phoaealy pir laa TEN BRI fone yf ey, Mei Taettuy io +h areas 
ee Ul ober ay is j Aree dott ‘wi 1 Wy bial ite. Piste , , 
: aa \ VAY A, “4 LK ral va a 4d t ‘ Wy & wa FF My. JNSin nos } 
Diodes esa 3 ~~ Pt CO. 8HOte f agin sys mA ; ; 
‘ ~ , + al Me Tt ® py Wis t Jee ie ; GF iy) 3 oF nenes bat 4 : ¥ fi J 
bn 7 Mote te. See Cee |. ae , 5 
ewad (i Tb Hi ii ines ais hy ue amis Ny MITT: a f a 
a € 
uf i ‘st 
y ~ 3 
é d ' j hey on H iad macs f le j : , 
rn a 4 4 Ye £a e¥ Mw a waar! *” ria 8 y) if” Se ryt wep y piss. oVaAs ad nA. i # £ | : i Pia” ae 
iy dy Aral. by wh Pe) | OR Tate at | a Ti Of) Civy rs on Heit “ SVE i ' ; 
% ? ’ D P 


rei. SER Wile PANU LE Tish (tra hey eae Ys 3 Polyps ‘4 sel nite mh eee 
FOUN He Qj sant? y Catt Hat Shieh ‘BND net & ineey yo) i to 


baie ie, etd DF. eis holt PAT To 
_ . } 


CHAPTER II 


WATER QUALITY EVALUATION 


The Holland River drains ae eae 80 square miles 
of the north-central portion of the County of York. Aurora Creek rises 
southwest of the Town of Aurora and passes through the town to its 
confluence with the Holland River about two miles north of Aurora. 

The major water uses of Aurora Creek and Holland River 
are waste disposal and recreation. The latter applies to the lower 
Holland River basin downstream from Holland Landing. Limited live- 
stock watering occurs in the basin. The Town of Aurora is served by 
a 1.83 mgd (3.7 cfs) activated sludge contact stabilization plant which 
discharges to Aurora Creek. The sewage flow in 1968 was approximately 
2.8 cfs. Wastes from Choice Cut-up Chicken are pumped into Aurora's 
sewerage system; however, overflows to Aurora Creek, through a small 
Beal have been noted on several occasions. An activated sludge sewage 
treatment plant (0.04 mgd) serving St. Andrews College discharges via 
a swamp to Aurora Creek about one mile downstream from the Aurora | 
municipal plant. 

At Newmarket a 2.0 mgd (3.7 cfs) activated sludge sewage 
treatment plant, operated by the OWRC, serves the town and portions of 
the Township of East Gwillimbury. The effluent from the plant was dis- 


charged to the Holland River at an average rate of 3.0 cfs during 1968. 
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The Town of Bradford is served by a waste stabilization 
pond which discharges to a marsh draining to the Schomberg branch of 


the Holland River. 


FIELD INVESTIGATIONS 

| With the establishment of five water quality monitoring 
stations in the basin, water quality in the Holland River has been 
observed closely since 1964. In 1966, detailed assessments of the 
two most seriously affected reaches were also carried out. 

In June 1966, a 48-hour intensive survey of Aurora Creek, 
commencing just upstream from the treatment plant and extending down- 
stream six miles to a point about one mile north of the Town of Newmarket, 
was carried out. The second study covered a 48-hour period in August, 
1966 commencing at a point directly upstream from the Newmarket treat- 
ment plant to the confluence with the Schomberg River. Survey station 
locations are set out in Figure II-1. Subsequent work in 1967 and 1968 
included regular water quality monitoring at five sampling stations in- 


cluding one station on the Schomberg River at Bradford. 


DISCUSSION OF RESULTS 


Waste Inputs and Water Quality 


Grossly polluted conditions were observed in 1966 
immediately downstream from Aurora in Aurora Creek as reflected by 


excessive BODs concentrations, low dissolved oxygen levels and 


i if ey ire ; 
‘ ’ ; re \ / Foy ; i Ueto. by vy 
ae Se vc ee oY ee ea oy re if Z ur 
i iad a eee le eS Ges BI is & PA (20 dfn! Gt ieigio a pit ee | ie 
Vian we ¢ , : p at i , er ~ A 2 i l Sn et j 
‘ah ae . PR ALOR eee we ren cae S he ; t ue! thio f: 
wha x A ; ee >| a) MES 4Y fe aa ig HP AE iy ris Vo ry & tba) iis taWe « ide Piaf ahs: ah ¢ hans 
‘ i ae 2! f ri } i yas 
A iy i uate a ‘ Mie ihm ‘ ii ; Ris nse 7 ? a : Peay py weit 
- he ‘ i i ce, yi i ‘ Cae 
; ‘ 2 ; } ih a en : y ; save 
} 7" i } 1 aah tet + WAS iy f ey eae Chien ist? one, | 
9 > ti teh ae wie ; aa oPay iv | +5) 5 ‘ ° ey ] ‘ at) “et LE Vy ee eve ts io 3. 
} ; oy t : ¥ ‘ yi , 
7 i ee i Be ‘ ip 
1 cPy, 4 bt, Bi ‘ { j a 
ag oy ME PUREE COS Sa SOT) iy dtebag ee pe WieWo ; WB NORM, 
§ \ ; ‘ 4 iP ¥ / ‘i ,o fe ” 
te } ; i i j ib 
r) \ i Nay i . vt F : 
t is! Pa a) ny I sh 
eas) ht NOU Te Cee taterk il mans" aml TMP ts a 
%) oh te Pie ‘ 
i ; ts i i ef 
a ") r , : : re 
é , 5 j PMR 9 \' yes Baad ; 2 ‘ 
ek bt i - ) wie =a et ae j : - na & 
: i sie 8 i ® Ba ee a ‘ Sila 288 | ik ee IMATE G1, faut rte fe MeTIO 
' \ keg ; a) ” ACE hs ere 4 7 , 
\ \“ ; iy \ ' i v ay \ ; 7 
wae Pe TY tate Ne Rite a3 c36> Payee bey th eed | 6 BSlim ska On 
4 il uae | vi} rai } he ; hong es i ee ee “— Wg 4 Oprah ‘ i "sé zi 
it) ris ra 
> / pe ’ “" : | q I 
" oer i cs : i : 
| JM it! 
j ; Fists iy eT Tip f SLEW CYT 4 H if; (ia ie RG Wh Ps “ a { Tr20 a ail 
! “1 Y fe al iri : 4 i aa DAF 
a t ind ; i " af Pay ri 
{ 1 | ‘ Mi , ‘ , \ 
é Canoe nae ’ i i hob J) aa fh Ue +7 ry " ee ae ee) pe ate d 
Pana us vUyy! ee TD |g We CE OT Bi Cy: Ladue Lee! +a. 28? By oy brionenin iy doe! 
; i f 7 i i AK, een | nt ‘ ’ 
M \ F Ne \) 1 1 The : rj op 1 ; f , vo) 
; wha i Cp ; | Ti ie i? ee! vie ms Ma 2 =A cig! Aes 
i i « uN Edt ee AY yA y Sait hile 4 te \ | ah " . bs +. 1 oS ie 
F } re ; ty\ 4 Pee ef i mn fed Oo a tree a he a ha Ty is eS ume 7 sepa OES! SETERIT) a 
| J : vy ‘ =) or: , i; 
A cay LN aba ; bs ahs. 
Mu inte Ph a Rea ore MMe U MY. the ale ok ee 
s ta PUR ae 8 a Wire tes ‘ 4 he Wine be bh RN ‘yy Visc; 7 eS: ti ETC hate) | ry 
v 0g ay "% oe fi My va 4 i 7 ' 
>" 2 ue ei ay a my, PAL 
} fi ; 1 aie 4 a. oo an ‘i mE " ‘ - ; a fe. = 
f ; / es Ais i " AY sal ee) ee ‘ 
& yl Vy | MW pe ine ‘ A ] ba j yi n aT i *, Pip Bek 
Ke , ee ey rene Bik ill HO ELT a0 et Ne ee he Tadow jee Ae! Phy vabul it ‘ 
rer of oe Pe eur bi) oy op j a 
oe 7 ' i Doe } 1¥ og SRS , : 
LB att * he } j Nya ; os ; a] bat 
et i Kthy geen ety ae ON road © vl Beeb eed: i ve | Ving’ he 
> Ae by = A i St? ; ts ae wee! ‘fra an ; mk he Rn | PhS Bt Sue. rity) OL & Mio 
| } rey f ( Rabati 24 I 1 ’ ! iar ne 
0 j { wy 
zt j v " 
: j 
i. 
' ? i) » 
OS ee ol 
j f 
1 u ot 
é f 
\ 
| ; Y Crit 
j ; cat 
1 ‘. i } i 
F ; my 
( \ iA RY Sti Paps 
= ; hol 
; Ay ! ; 
eT | . ‘ f Hed by a 6 , eth? hod vie 
27 { f , a 
“* ! 4 a ty r ’ n 
& Dera Be widy 850" ii) sip ‘ee 
2 \ fae 4 
i J n { 
: > 


own «Nivel iplero bh toma 
f ? meg, cay 
ree iis i a 


St£-249 ON SNIMVHO 49 Pf AB Q3493H9 


4961 ‘AVW 3170 JWOOHe 17 - AB NAVEO 


SNOILVDO1 NOILVLS ONITdWVS 
996! ‘LsNonv — 3Nnnr 
AQNLS Y3SAIY ONVTIOH 
|- I 3undis 
NOISSINWOD S39YNOS3Y Y3LVM OINVINO 


3937709 /\ 
@ sek Subd 1S \\ 
Ne % 


Sa 


Se 


(HOV3e Y3MO7) AZAwNS 1sNony - [Bil 


(HOVBY N3ddN) ABAWNS 3NAr — @:) 


\ 


N 
LP 


OX 


AUN @WkIT1M9 


Se 


aeaY Sf 


wevd 
SAIMO S3AI¥ 


@ NGYVHS . 


ini . yt 
‘ee ‘ - y 7 0 4 } { 1, t 


a 
4 hae ko 


: —_ 
a 
Sh {9 
i 
i 7 
‘ { 
a ‘3 
1 | 
in ‘ 
da 
f 
hg 
| ii 
leg 
44 ; 
*, 
j 
j 
hi 
i 
t i 
i 
pi -, 
{ haw 
i 
ae 
me 
f ies 
‘| 
ff 
f 
f 
/ 
val 
| 
mi 
j * Ler 
i p nee 


Pay! 
et 
Wek 


4. y/ oe ar a 
7 , ‘ 
r 4 j 7 
eat 5 ’ he t 
ee 2 } F | 
4 ‘ ie 
1s Af Oe 
3 L i ) é ¥ A 
ee an ie 
ry i he 
eae ep 


3. 
i= 
~_ 
hes) 
- 
4 


— 


Z 
>. | 


} sf ch ee ‘é Dee: 
‘ey 


Pe es ee ivy int 


aaa, 


excessive nutrient concentrations. The Aurora sewage treatment 
plant and Choice Cut-up Chicken discharged loadings of 550 and 
570 lbs BOD. per day respectively during the survey. The swamp 
receiving the waste discharge from St. Andrews College had no 
discharge to the creek during the survey. 

The above loadings elevated average BOD, values 
to about 27 mg/l and maximum values as high as 110 mg/l were measured. 
Dissolved oxygen was lowered to values which approached septic 
conditions. The impaired water quality was confirmed by subsequent 
sampling in 1967-68 which is not unexpected since the municipal waste 
inputs have been increasing since 1966. By comparison, over the 
1967-68 period, the average BOD; loading (which inthe: by-passed 
raw sewage) from the Aurora plant amounted to about 650 lbs per day. 
The Choice Cut-up Chicken plant continued to discharge to Aurora 
Creek periodically despite efforts by the industry to eliminate this 
pollution source. 

Although there was no discharge from St. Andrews 
College at the time of the 1966 survey this condition will be altered 
since the swamp receiving the wastewater from the college is being 
filled in. As aresult these wastes will not have the benefit of 
natural purification in the swamp before they reach Aurora Creek. 
Based on effluent sampling the BODs load to the creek from this 


source can be expected to be about 30 lbs per day. 
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The Aurora area waste inputs produce residual impair- 
ment of water quality in the vicinity of Newmarket (average BO Ds for 
period 1964-68 - 8.2 mg/l; minimum dissolved oxygen concentration 
- 3.0 mg/l). With this residual load in the stream and the organic 
loading from the Newmarket treatment plant (period 1967-68, average 
BO Ds loading - 280 lbs per day), the water quality becomes seriously 
impaired below Newmarket. The in-stream BODs level of 140 lbs per 
day in 1966 reduced the dissolved oxygen content to a minimum of 0.2 
mg/1 at Station 18 (bridge on Concession 1 East, Township of East 
Gwillimbury) . 

Nutrient enrichment of the Holland River is at a level 
sufficient to sustain the growth of algae throughout the basin extending 
into Cook Bay of Lake Simcoe. The effects of this enrichment are 
particularly noticeable in Fairy Lake at Newmarket, where the algae- 
choked water renders the lake useless for recreation. 

The municipal waste treatment plants contribute most 
significantly to the nutrient load. The Aurora sewage treatment plant 
discharged nitrogen and phosphorus loadings in the order of 390 lbs 
per day of total nitrogen as N and 104 lbs per day of phosphorus as 
P. Similarly, the Newmarket plant discharged about 90 lbs per day 
of total nitrogen and 100 lbs per day of total phosphorus. The com- 


paratively high nitrogen loading from the Aurora treatment plant can be 


attributed to waste discharges from various indu stries served by the 
Aurora sewerage system. Nutrient loadings are not available for the 
Bradford municipal lagoon. 

In the headwaters of the Holland River above Aurora, 
the total nitrogen and phosphorus loads carred by the stream were 
measured at 1.19 mg/l and 0.17 mg/1 respectively (15.3 and 2.2 lbs 
per day respectively). In the highly developed agricultural area drained 
by the Schomberg River, water quality monitoring records indicate a total 
nitrogen level in the stream of 1.6 mg/l (350 lbs per day) and a total 
phosphorus level of 0.21 mg/1 (50 lbs per day). Because these regions 
are primarily rural with no significant municipal discharges, nutrient 
loadings can be attributed to nitrogen and phosphorus materials carried 
by surface runoff and sub-surface drainage. 

Excessive coliform levels were found below the Aurora 
treatment plant with average values as high as 438,000 organisms per 
100 ml. This probably is the result of the discharge of by-passed raw 
sewage, a condition which has been virtually eliminated by the recent 
modifications at the Aurora sewage treatment plant. Further downstream 
the bacteriological quality improved considerably and all samples col- 
lected in Fairy Lake fell below 1,000 organisms per 100 ml. The average 
coliform levels in the stretch downstream from Holland Landing did not 


exceed 400 organisms per 100 ml. This part of the river is used ex- 


5 Ht 


eer 


salty butin 
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tensively for recreation. 

Two water quality monitoring stations are located below 
the Aurora sewage treatment plant, two below the Newmarket plant and 
one on the Schomberg branch. The information collected at the five 
stations since 1964 confirmed the gross water quality impairment 
found in 1966. High levels of nutrients together with depressed dis- 
solved oxygen concentrations and elevated BOD values were noted. 

A summary of the data for the period 1964-68 is presented in the 


Appendix. 
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CHAPTER III 


POLLUTION CONTROL PLAN 


AURORA CREEK 

Based on the conditions listed below, a mathematical 
relationship, described graphically in Figure III-1, was used to arrive 
at an estimate of the acceptable organic waste loading that could be 
discharged to the stream from the Town of Aurora. 

- 7-day low streamflow of 0.8 cfs with a 

5 per cent chance of occurrence in Aurora 
Creek just above the Aurora treatment 
plant outfall; 

- stream water temperature of neOcentiorsde: 

- dissolved oxygen not less than 4.0 mg/1. 

Because of the high reaeration capacity of the stream, 
the dissolved. oxygen level of 4.0 mg/l could be obtained with an 
effluent loading of 320 pounds per day (BODs). However, this would 
result in BOD levels in the stream of 20 mg/l and no improvement in.the 
esthetic conditions of the creek in the northern part of the town. In 
order to achieve a BOD level of 10 mg/l believed to be necessary for 
esthetic reasons, the plant effluent should be reduced from the present 
loading of 650 pounds per day to a level of 200 pounds per day. This 


reduction would result in a BOD content of the stream of 4.0 mg/1 at 


its confluence with the Holland River. 
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Waste treatment at St. Andrews College requires 
substantial improvement and accordingly, the Commission has 
recommended that the college obtain a connection to the Aurora 
sewerage system. Such an arrangement would eliminate one waste 
discharge to the creek and provide more efficient treatment of the 
sewage from the college. 

With the increasing subdivision development in the 
Town of Aurora, the population of the municipality and associated 
waste flows are expected to increase rapidly. Since the stream has 
a limiting capacity to accept waste loads, a very high degree of 
sewage treatment is essential at the Aurora municipal plant. With 
an effluent quality of 10 mg/l BODs, and assuming connection of 
the St. Andrews facilities to the Aurora sewerage system, the Aurora 
plant could be expanded to a capacity of 3.0 mgd. At this capacity, 
the total BO Ds input would be in the order of 300 pounds BODs per 


day and acceptable water quality in the stream would be ensured. 


HOLLAND RIVER BELOW NEWMARKET 


The combination of waste inputs from Aurora and the 
Town of Newmarket impose organic and nutrient loadings on the 
Holland River downstream from the Newmarket plant and produce 


the undesirable water quality problems described earlier. With im- 
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plementation of the pollution control measures needed to protect 
Aurora Creek, water quality should improve in the Newmarket area. 

In November 1968, the Holland River Conservation 
Authority reactivated an old dam about two miles downstream from 
the plantwhich has resulted in a back-up of water as far as the 
Newmarket plant. The changed nature of the river, viz., reduced 
flow velocities, will reduce the reaeration characteristics and lead 
to some reduction in the natural purifying capability of the stream. 
In the light of these changes in the stream, it is estimated that the 
waste load input at Newmarket should probably not exceed 100 lbs 
of BODs per day from May to October when streamflows are lowest 
and water temperatures highest. This restriction will require the 
provision of effluent polishing facilities during this period. At other 
times, secondary treatment can be expected to provide the necessary 
protection for the stream. By 1980, the population of Newmarket is 
expected to increase to 18,000 (1). The estimate does not take into 
account recent plans of the municipality to annex land which would 
double the town's land area. Increased BOD loadings associated with 
the expanding population will require even greater BOD removal 
efficiencies if satisfactory water quality conditions are to be main- 
tained in the stream. 

Since there are definite limitations in the degree of 


waste treatment attainable with present technology, flow augmentation 
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should be considered to serve the needs of future increases in popu- 
lation. A study to determine the flow augmentation potential of the 
watershed should be conducted unless further improvement in waste 


treatment technology can be attained. 


NUTRIENTS 

Although nutrient removal has not been practical until 
recently, recognition of the need for this additional treatment of sewage 
is growing. While it is known that both nitrogen and phosphorus are 
required to promote the growth of aquatic plants, control of phosphorus 
inputs or discharges appears to be the most practical approach to the 
control of the over-enrichment problem. An appreciable reduction of 
phosphorus in municipal sewage effluents can be obtained using known 
chemical treatment methods. This additional waste treatment should 
be applied to the significant municipal sources of phosphorus in the 
basin. 

In the highly developed agricultural areas of the ba sin, 
measures should be taken to reduce sources of nutrients contributed by 


land drainage and eroded soils. 


(1) Ontario Department of Municipal Affairs, Community Planning 
Branch 
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TABLE 1 
SUMMARY OF DISSOLVED OXYGEN DATA ~ 1966 


“Ag D.O. CONCENTRATION (mg/l AVG. D.O, DEFICIT 
STATION TEMP POUNDS / 
Oc MIN. (mg/4) DAY 
UPPER REACH 1 ZOU 8.0 10.6 6.0 2 Gag L6y 1 
2 20.2 Ege 7.0 4.6 3.6 99.3 
3 20.4. 4.8 7.4 no 4.3 147.3 
4 20-3 4.1 G2 2.0 5.0 182, 
5 20.5 3.4 6.0 240 oat d 208, 
6 20.6 ed S27 0.5 5.9 207. 
7 22.0 Sey A 13.0 0.0 sad 99. 
8 (T) 2453 8.2 11.6 5.9 0.7 9. 
9 201 6.2 12.4 1.4 Dad L235 a2 
10 223 3.4 wees 0.4 5.4 218% 
TY 231 4.4 11.8 2iae 4.2 204. 
12 2257 7.6 bh SIR 8 6.0 I Pd 60. 
2 22,93 5.8 8.8 3.5 29 146. 
14 (T) 22.9 Cas, 10.2 5.0 2.0 20:7 
15 PaENT Sah 10.8 Zui 3.0 169. 
16 Zany 6.9 1 es 2.0 16 91. 
LOWER REACH 16 20.8 642 6.6 5.5 2.8 6557 
17 21.0 3.9 Dz Don Dionl. 165; 
18 19.0 Dae 4.4 0.2 Txe Dher 
19 19.6 7.3 12.8 2Na 1.9 74, 
20 19.5 Dare ee) 3.6 4.0 157 a7 
21 2052 say Nas 3.4 4.0 - 
22 20.9 6.3 11.4 3.3 226 - 
23 27 12.6 18.0 How * 3.8 - 
24 22.4 14.9 2520 6.8 * 6.1 - 
25 22748 14.0 2328 PESO oe. - 
26 sy Ite 10.6 14.0 6.5 % 9 - 
27 22.9 Bt 11.6 54 0.6 - 
28 fa) NB 7.9 10.0 6.0 0.9 ~ 
29 a aAeAN So) 10.0 Dans, 0.8 - 
30 2158 7.3 10,2 4.8 35 1 - 
(T) - Tributary Stream 
* - Dissolved Oxygé¢n Surplus 
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TABLE 2 


SUMMARY OF BIOCHEMICAL OXYGEN DEMAND DATA ~ 1966 


UPPER REACH 
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Grenier 


TABLE 3 


SUMMARY OF NUTRIENT DATA (mg/l) 1966 


PHOSPHORUS AS PO4 NITROGEN AS N 


TOTAL SOLUBLE |AMMONIA |KJELDAHL 


STATION FREE | TOTAL NITRITE | NITRATE 


UPPER REACH 1 0.80 0.26 0.18 0.62 0.015 0.20 
2 8.2 6.3 Tue 15.6 0.17 0.08 
3 9.3 7.2 We 15.7 0.05 0.04 
4 8.9 7.4 7.6 14.5 0.33 0.05 
5 7.3 6.4 ha 13.9 0.13 0.08 
6 7.9 6.6 7.1 12.5 0.07 0.08 
7 5.8 5.5 7.9 12° 0.10 0.07 
8 (T) 0.5 0.1 0.23 1.0 0.01 0.18 
9 4.5 4.3 4.6 6.0 0.09 0.13 
10 2.8 2.4 3.39 4.3 0.36 0.13 
11 2.5 208 3.61 4.1 0,28 0.15 
13 1.73 1.13 2.84 4.13 0.25 0.20 
13 1.86 1.31 2,13 S2 0.39 0.5 
14 (T)| 0.54 0.41 C237 1.38 0.02 0.22 
15 1.93 1.61 1.51 073 0.35 0.41 
16 1.31 1.01 1.35 2.83 0.32 0.43 

LOWER REACH 16 4.33 4.13 1.74 4.7 0.09 0.35 
17 Lief 9.93 eae, 3.46 0.33 1.9 
18 9.5 8.73 Ca 2.50 Ore 2.08 
19 8.40 7.6 0.34 1.73 Onn7 1.63 
20 7,33 6.33 0.34 1.95 0.13 1.53 
21 5.8 5.1 0.27 177 0.06 0.62 
22 6.2 4.6 0.26 2.24 0.07 1.09 
23 4.8 3.38 0.31 5.63 0.09 0.48 
24 5.0 2,8 0.25 4.35 0.08 0.18 
25 3.9 2.38 0.22 4.28 0.04 0.03 
26 3.0 a 0.11 3.25 0.01 0.01 
27 2.45 1.58 0.05 2.68 0.00 0.00 
28 2.18 0.98 0.07 2.86 0.00 0.01 
29 1.97 107 0.06 2.83 0.00 0.01 
30 1.98 131 0.13 2.99 0.00 0.01 
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ABBREVIATIONS 


mg/1 - milligrams per litre 

mgd - million gallons per day (Imperial) 
cfs - cubic feet per second 

BOD, = 9-day biochemical oxygen demand 
STP meh sewage treatment plant 
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